STATE OF CALIFORNIA

— AIR RESOURCES BOARD

2020 L STREET
P.0. BOX 2815
SACRAMENTO, CA 95812

, - MEMORANDUM

T0: Johh}Sanders, Ph.D.

Chief, Environmental Monitoring and Pest Management Branch
Department of Pesticide Regulation

(’IZA(GARCyaﬁr <E$K/“*§‘””*‘“
FROM: Genevieve Shiroma
Chief, Toxic Air Contaminant Identification Branch
DATE: May 25, 1994

SUBJECT: AIR RESOURCES BOARD MONITORING OF METHIDATHION

In response to a Department of Pesticide Regulation (DPR) request, the
Air Resources Board (ARB) staff conducted ambient and application site air
monitoring in Tulare County for methidathion, and its oxidation product
methidaoxon. The monitoring results and additional background information
are included in the enclosures to this memorandum. A chronology of these
events is Enclosure I. The complete results of the ambient and application
site monitoring are included in Enclosure II.

If you have questions regarding this submittal, please contact me at
(916) 322-7072.

Enclosures



John Sanders, Ph.D.
May 25, 1994
Page Two

cc: James Stratton, M.D., M.P.H. (w/Enclosures)
Interim Director
Office of Environmental Health Hazard Assessment
601 North 7th Street, Suite 307
Sacramento, California 95814

Mr. Lenord Craft, Jr. (w/Enclosures)
Tulare County Agricultural Commissioner
Agricultural Building

2500 Burrel Avenue

Visalia, California 93291-4584

Mr. David Crow (w/Enclosures)

Air Pollution Control Officer

San Joaquin Valley Unified Air Pollution Control District
1999 Tuolumne Street, Suite 200

Fresno, California 93721

Ms. Loreen Kleinschmidt (w/Enclosures)
Library Assistant

Department of Environmental Toxicology
University of California, Davis

Davis, California 95616

Mr. Bob Felts (w/Enclosures)

Leffingwell Agricultural Sales Co., Inc.
32889 Road 159

Ivanhoe, California 93235



Enclosure I

Chronology of Events



Methidathion Monitoring
Chronology of Major Events

February 1991

June 1991

June 1991

June 27 - July 25, 1991

July 10 - 13, 1991

A? 2

l’.’// ; o
/ ks

DPR transmits to ARB monitoring
recommendations for methidathion.

ARB prepares draft work plan for
methidathion sampling and
analysis in Tulare County.

ARB staff discusses methidathion
use and sampling lTocations with
representative of Tulare County
Agricultural Commissioner's
0ffice,

Ambient monitoring is conducted
at Tulare County sites.

Application site monitoring is
conducted near an application to
an orange orchard near Exeter.
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Enclosure II

Report on Ambient Concentrations of Methidathion
in Tulare County



‘Airborne Concentrations of Methidathion and
Methidaoxon in Central Tulare County from
Sampling Conducted in June and July 1991

Prepared for California Air Resources Board
Contract No: A032-094

Brenda R. Royce
Karl E. Longley
Barry H. Gump

JUNE 24, 1993

ENGINEERING
RESEARCH INSTITUTE
CALIFORNIA STATE UNIVERSITY, FRESNO




DISCLAIMER

The statements and conclusions in this report are those of the contractor and not necessarily
those of the California Air Resources Control Board. The mention of commercial products,
their source or their use in connection with material reported herein is not to be construed as
either an actual or implied endorsement of such products by either the Air Resources Board or
California State University, Fresno.

A e et e e e e e ————— —— — e e e e N m - -
-—_ - S em mniei e e e e g et e s e e et S e



ACKNOWLEDGEMENTS

The study presented in this report was supported by contract funds under ARB Research
Contract No. A032-094, Monitoring Pesticides in Air. The authors of this report desire to
acknowledge the valuable assistance provided by the staff of the Air Resources Board,
particularly Lynn Baker, Ruth Tomlin, Ralph Propper, and Don Fitzell. We also thank
personnel of the Tulare County Agriculture Commissioner’s Office for the valuable information
provided to us regarding pesticide application. '

.- B T P R

ii



TABLE OF CONTENTS

QUALITY CONTROL/QUALITY ASSURANCE .....ccctvreennennnnonooaesannooannns
RESULTS AND DISCUSSION .t itietietenneenneeeeeanaaeoeeaeaseanaasaaaseansens
L@0a) X (0 A1) (o )

APPENDIX A
SAMPLING DATA

APPENDIX B
APPLICATION MONITORING REPORT

APPENDIX C
ANALYTICAL RESULTS

APPENDIX D
STANDARD CURVE EXAMPLE

APPENDIX E
QUALITY ASSURANCE AUDIT REPORT

APPENDIX F ,
METHOD VALIDATION RESULTS

iii



Summary

The monitoring conducted in this study has been carried out at the request of the Department
of Pesticide Regulation in support of their Toxic Air Contaminant Program. Both ambient and
application monitoring for methidathion and its oxidation product, methidaoxon, were performed
in Tulare County during June and July of 1991. Both methidathion and methidaoxon were
detected at all five ambient monitoring sites and during the application monitoring period. Table
1 contains a summary of the findings. Appendices A, B and C contain a more detailed
presentation of the monitoring data.

Table 1. Summary of Methidathion Results
Site Highest Second Mean of Number of Total
Value Highest Results Samples Samples
Value >LOQ | Above LOQ )

Sunnyside Union <LOQ <LOQ - o 17
Elementary School
Jefferson Elementary 0.56 0.30 0.16 6 17
School
Exeter Union High 0.070 . <LOQ 0.070 1 15
School '
UC Lindcove Field <LOQ <LOQ o= 0 15
Station
ARB Monitoring <L0OQ <LOQ — 0 17
Station, Visalia

OTE: LOQ for methidathion 1s 0GB g

Table 2. Summary of Methidaoxon Results

Site Highest Second Mean of Number of Total
Value | Highest Results Samples Samples
"~ Value >L0Q Above LOQ
Sunnyside Union .092 <LOQ .092 1 17
Elementary School
Jefferson Elementary 0.10 <LOoQ 0.10 1 17
School
Exeter Unjon High <LOQ <LOQ — 0 15
School
UC Lindcove Field <LO0Q <LOQ — 0 15
Station
ARB Monitoring <LOQ <LOQ —_ 0 17
Station, Visalia

OlEe: LOQ tor methicaoxon 1s 0



Detectable level of methidathion were found during all application monitoring sampling periods
except the initial background period, while methidaoxon was found only during the last three
sampling periods. The peak concentrations were found in samples SN (316ugm) and 4SW1
(036 gm) for methidathion and methidaoxon, respectively.
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INTRODUCTION

Very low flow volume (4 /[pm) ambient air samples were collected at five sites (including
background site) in Tulare County for analysis of an organophosphate insecticide, methidathion
(O, O-dimethyl phosphorodithioate S-ester with 4(mercaptomethyl)-2-methoxy-delta-2-1,3,4-
thiadiazolin-5-one), a restricted use pesticide which is the active ingredient in a product
formulated as an emulsifiable concentrate. The location and time period for sampling were
based on reported applications of methidathion in recent years. Tulare County was selected as
the study area since within California it had a history of having the largest applications of
methidathion (70,532 pounds active ingredient in 1988). Typically, peak usage in Tulare County
occurs in the June-July period when methidathion is applied to orange trees, the principal use
of this insecticide. Other crops to which methidathion is also applied in large quantities include
almonds, alfalfa, cotton, and artichokes.

SITE DESCRIPTION

Five sampling sites were chosen by California Air Resources Board (ARB) personnel from an
area of Tulare County where orange orchards are predominant. With the exception of the ARB
Monitoring Station, the sampling sites selected are within the citrus fruit production area of
Tulare County. These sites have citrus groves within one-quarter miles of their boundaries in
which methidathion application were expected.  Site selection criteria also included
considerations for both accessibility and security of the sampling equipment. The five selected
sites were the following locations: Sunnyside Union Elementary School, Strathmore; Jefferson
Elementary School, Lindsay; Exeter Union High School, Exeter; the University of California
(UC) Lindcove Field Station, Exeter; and the ARB Ambient Air Monitoring Station, Visalia
(Figure 1). The latter site was te site used for monitoring background concentration. Samplers
were located on the roof of a building at each site except at the Lindcove Field Station. The
Lindcove Field Station is a citrus study facility and the sampler was positioned in an open area
near the meteorological station located on-site. Both elementary schools are located within one-
quarter mile of orange orchards. The orange groves nearest to Exeter Union High School are
located one-quarter mile north of the school. No orange groves are in existence near the City
of Visalia where the background monitoring site was set up.

The samples were collected by California State University, Fresno (CSUF) personnel over a four
week period from June 27 - July 25, 1991. Samples were transported to CSUF for analysis.

SAMPLING

Ambient samplers consisted of a glass tube (8mm x 110mm) containing two sections of XAD-2
resin (400 mg primary section with 200 mg backup section) connected by Teflon tubing to a
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flowmeter and a sampiing pump. Each sampling pump had two resin tubes atiached to it with
the air flow through each tube being monitored by an independent flowmeter. A diagram of the
sampling apparatus is presented in Figure 2. Flow rates for each sampling tube were measured
at the beginning and at the end of each sampling period. Sampling periods were nominally 24
hours and varied from approximately 23 to 25 hours. The sampling data are presented in
Appendix A. At the end of the sampling period, each resin tube was removed from the
sampling apparatus and capped, labeled, and placed in a screw cap glass culture tube. The
culture tubes with their contents were then placed on ice in an ice chest. The samples were
stored in the ice chests untl dehvery at the end of each sampling day to CSUF for analysis. At
CSUF samples were stored in a freezer at -15°C unti] extracted for analysis.

Application monitoring was conducted by the ARB Eyaluation Branch during the month of July.
The report for this monitoring is at Appendix B.

LABORATORY ANALYSIS

All samples for ambient and application monitoring were prepared for analysis within seven days
of sampling. All samples were warmed to room temperature before extraction. The primary
section of resin in each sample was extracted in 2.0 mL of toluene by sonicating for 30 minutes.
The backup section of the resin was not extracted based upon breakthrough studies conducted
during the method evaluation. No breakthrough was demonstrated for either compound at levels
up to 100 ug. The extract was allowed to settle, filtered through a plug of glass wool, and
transferred to a 4 mL vial for gas chromatographic analysis. No additional cleanup was
required.

The samples were analyzed on a Varian 3400 gas chromatograph equipped with a Ni®* electron
capture detector and a Varian model 4290 integrator. A J&W Scientfic DB-5 megabore column
(30m x 0.53mm ID) provided the separation. The table below contains the instrument

conditions.
Table 3. Instrument Conditions
Temperatures Column Program Gas Flows
(mL/min)
Injestor Detector Initial Hold Ramp Final Hold Casrier Maks Up
C °C °C min * C/min °C min N, N,
220 280 200 1 10 250 6 8 22
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A four point calibration curve was prepared by injecting 2 xL of each of the working standards
into the gas chromatograph. A second-order equation for the standard curve was generated from
the resulting peak area data using Cricket Graph™. Two microliters of each sample were
injected into the gas chromatograph for comparison to the standards.

The analytical results for methidaoxon and methidathion are found in Appendix C at the end of
this report.

An example using the chromatograms and equations for one set of standard curves can be found
in Appendix D. :

QuALITY CONTROL/QUALITY ASSURANCE

Sampling and analysis were conducted according to the project quality assurance plan.
Collocated replicate samples were collected at each sampling site for each sampling period.
Replicate samples from one site each week (20% of the samples) were analyzed as part of the
quality control requirements. In addition, control spikes were analyzed with each extraction set
to monitor extraction efficiencies. When detectable levels of the study compound were
identified, the replicate sample was also extracted and analyzed.

The limit of detection (LOD) was determined to be three times the standard deviation of replicate
injections of the lowest standard. The limit of quantitation (LOQ) is three times the LOD. The
limit of detection (LOD) for methidathion and its oxidation product, methidaoxon, in air are 0.01
and 0.03 ug/m’, respectively. The LOQ is 0.03 and 0.09 pg/m’ for methidathion and
methidaoxon, respectively.

A set of control samples was prepared and submitted to CSUF by Gabriel Ruiz (ARB) during
the monitoring period. These were analyzed and the data returned to ARB for analysis and a
separate report was prepared by Gabrie! Ruiz (Appendix E).

During the method validation, a number of parameters were evaluated. The parameters studied
include extraction efficiency, sampling recovery, and storage stability. The data for these
parameters are presented in Appendix F.

During the retention efficiency studies, a low-level background for methidaoxon was identified.
This background was also found in the field blanks. The average background value for the
retention blanks, the samples of the backup section of the breakthrough studies, and the field
blanks is Q13 + 0@ g of methidaoxon. This corresponds to a concentration of 003 gi?. The
background appears be an artifact of the sampling process. It may be either a low-level material
extracted from the XAD-2 resin or possibly an interfering substance in the ambient air.



RESULTS AND DISCUSSION

Figures 3-1 and 3-2 through figures 7-1 and 7-2 show methidaoxon and methidathion data,
respectively, as a function of the day of the study for the five study sites. The methidaoxon and
methidathion data for the Sunnyside Union Elementary School site are shown in figures 8-1 and
8-2, respectively, as a function of the probability of occurrence (a statistical measure of the
probability the concentration of the pesticide in the sample equalled or exceeded a selected
concentration given that the sample population is normally distributed). Likewise, the
methidaoxon and methidathion data for the Jefferson Elementary School site are shown in figures
9-1 and 9-2, respectively, as a functon of the probability of occurrence. The plotted data are
not blank corrected (0.024 and 0.001 pg/m2 for methidaoxon and methidathion, respectively).

The five sampling sites, including the intended background site (the Air Resources Board
Monitoring Station in Visalia) had positive results for methidathion and its oxidation product,
methidaoxon, during part of the ambient monitoring period. Results ranged from below the
LOD to a high of 0.56 pg/m? for methidathion at the Jefferson Elementary School site (figure
4-2), and a high of 0.12 pg/m’ for methidaoxon at the Exeter Union High School site (figure
5-1).

Both methidaoxon and methidathion were consistently detected at the Sunnyside Union
Elementary School site (figures 3-1 and 3-2) above the LOD with maximum values detected
being 0.092 and 0.029 pg/m2, respectively.

The most extreme values for methidathion in air occurred at the Jefferson Elementary School
site (figure 4-2). Of particular note is the two week period of July 10-23, 1992 (study days 15-
27). During this period the methidathion concentration peaked at 0.56 pg/m2 and averaged 0.13
ug/m2. The methidaoxon concentration at this site during the early part of this time period
was also elevated having a peak concentration of 0.11 ug/m’ on July 10, 1991 (study day 15).
However, another high methidaoxon concentration at the Jefferson Eiementary School site
occurred on July 2, 1991 (study day 6) and no apparent increase of methidathion, the precursor
compound, is noted.

The remainder of the data shown on figures 5-1, 5-2, 6-1, 6-2, 7-1, and 7-2 are generally near
the LOD. A correlation does not appear to exist for the occurrence of detectable quantities of
methidaoxon as a function of detectable quantites of methidathion. An investigation of this must
include consideration of particle transport in air, meteorological conditions, and the ambient
oxidation rates of methidathion.

The fact that methidaoxon and methidathion were detected eight and two times, respectively, at
the Air Resource Board Monitoring Station in Visalia (figures 7-1 and 7-2) is significant since
this site is located in a downtown area and not in the immediate area of a known use of
methidathion (the County Agricultural Commissioner has stated that no known applications of
methidathion occurred in the immediate area of downtown Visalia during this time period).
These compounds appear to persist sufficiently long to be transported into populated areas from
the region in which the application takes place.
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Figures 3-1, 4-1, 5-1, and 7-1 show relatively high concentrations of methidaoxon for July 25,
1991 (study day 29). The samples from which these data were determined were analyzed
together with standards, external quality assurance samples, control samples, and samples from
applicaton monitoring and day 28 ambient monitoring. After reviewing these data the results
are deemed to be valid.

In the preparation of the data for figures 8-1, 8-2, 9-1, and 9-2, all the data including the data
points for data below the LOD were used to calculate the probability interval. An evaluation
of these figures show the data to be generally normally distributed. Significant outliers are
found with the Jefferson Elementary School data (figures 9-1 and 9-2) for the few very high data
points. These data are significantly above the LOQ’s for methidaoxon and methidathion,
respectively, and they have a low probability of occurrence.

CONCLUSIONS

All data presented in this report for methidaoxon and methidathion have been determined and
accepted subject to a rigorous quality assurance program. Most data are below, at, or slightly
above the LOD’s for both methidaoxon and methidathion, and few data were above the LOQ’s
for these compounds.

Methidaoxon and methidathion can persist for extended periods of time at elevated
concentrations at sites near where application of an insecticide having methidathion as the active
ingredient is being carried out. The persistence of these compounds may be responsible for their
detection at the Air Resources Board Monitoring Station site which is located in an urban area
and not in the immediate locale of known applicaton of methidathion.
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APPENDIX A

SAMPLING DATA



METHIDATHION AMBIENT MONITORING -- TULARE COUNTY
SAMPLE COLLECTION DATA

Field ID | Start Date | Start End Date End Sampling | Flow Volume
Time Time | Period (h) | (Lpm) (m?)
(] 27-Jun-91 11:28 28-Jun-81 | 11:00 23.6 3.8 5.519 -
0J 27-Jun-91 15:28 28-Jun-91 | 11:30 20.1 3.9 4.700 -
- OE 27-Jun-91 10:45 28-Jun-81 | 12:05 25.3 3.9 5.928

ouc 27-Jun-91 16:10 28-Jun-91 12:35 20.4 3.9 4.778
os 27-Jun-91 17:05 28-Jun-91 | 13:18 20.2 3.9 4.719
18 01-Jul-91 10:20 02-Jul-91 | 11:15 24.9 3.9 5.831
1Jd 01-Jui-91 10:35 02-Jul-91 | 11:45 25.2 3.9 5.889
1E 01-Jul-81 11:05 02-Jul-81 | 12:15 25.2 3.9 5.889

1 UC 01-Jui-91 11:30 02-Jul-21 § 12:50 25.3 3.9 5.928
1B 01-Jut-91 12:00 02-Jul-91 | 13:285 25.4 3.8 5.948
28 02-Jui-91 11:20 03-Jul-91 | 11:35 243 3.9 5.675
2J 02-Jui-91 11:50 03-Juf-91 12:15 24.4 3.9 5.714
2E 02-Jul-91 12:20 03-Jul-91 | 12:50 24.5 3.9 §.733

2UC 02-Jul-N 12:85 03-Jui-91 13:4E 24.8 3.8 5.811
2B 02-Jul-91 13:30 03-Jul-91 | 14:15 24.8 3.9 5.792
38 03-Jul-91 11:37 04-Jul-21 | 10:35 23.0 3.9 5.374
3J 03-Jui-91 12:17 04-Jut-91 | 11:25 23.1 3.9 5.413
JE 03-Jul-:N 12:52 04-Jul-91 | 13:05 24.2 3.9 5.667 -

3 uUC 03-Jul-91 13:47 04-Jul-91 13:32 23.8 3.9 5.558
3B 03-Jul-91 14:17 04-Jul-91 | 12:85 22.6 3.8 5.296 -
45 04-Jul-91 10:50 0&8-Jul-91 | 12:15 25.4 3.9 5.948 -
4 04-Jui-91 11:30 05-Jul-81 | 12:37 25.1 3.9 5.877 -]
4 E 04-Jul-91 12:00 05-Jul-91 | 13:00 28.0 3.9 5.850 ||

4 UC 04-Jui-91 12:30 08-Jul-91 | 13:30 25.0 3.9 5.850
4B 04-Jui-91 13:00 08-Jul-81 | 14:00 25.0 3.9 5.850
Key: S = Sunnyside Union Eiementary School; J = Jefferson Elementary School;

E = Exeter Union High School; UC = University of Califomia Lindcove Field
Station; B = ARB Ampient Air Monitoring Station (background)




METHIDATHION AMBIENT MQONITORING -- TULARE COUNTY
SAMPLE COLLECTION DATA
Field ID | Start Date Start End Date End Sampling Flow Volume
Time Til;;:;:‘d (h) | (Lpm) (m‘:)====I
58 08-Jui-91 I 11:00 09-Jul-91 | 11:18 24.3 3.9 5.675
5J 08-Jui-81 11:30 09-Jul-91 | 11:45 24.3 3.9 5.675 -
5E 08-Jul-81 12:15 09-Jul-91 | 12:14 24.0 3.9 5.612 -
5 UC 08-Jul-91 12:50 09-Jul-91 | 13:15 24.4 3.9 5.714
5B 08-Jui-91 13:30 09-Jul-91 | 13:45 24.3 3.9 5.675
6S 09-Jui-81 11:17 10-Jul-91 | 11:20 24.1 3.9 5.628
6J 08-Jul-91 11:48 10-Jul-91 | 11:50 24.0 3.9 5.624
6 E 09-Jui-91 12:35 10-Jul-21 | 12:40 24.1 3.9 5.636
6 UC 09-Jui-91 13:20 10-Jul-81 | 13:05 23.8 3.9 E.558
6B 09-Jul-91 14:00 10-Jul-21 | 13:45 23.8 3.9 5.558
7S 10-Jul-91 11:20 11-Jul-91 | 11:30 24.2 3.9 5.655
7J 10-Jul-81 11:50 11-Jul-91 | 12:00 24.2 3.8 5.5655 .
7E 10-Jul-91 12:40 11-Jul-21 12:48 24.1 3.9 5.639
7 uc 10-Jul-81 13:08 11-Jul-91 | 13:185 24.2 3.8 5.655
78 10-Jul-91 13:45 11-Jut-91 13:50 24.1 3.9 £.636
85s 11-Jul-91 11:30 12-Jul-81 | 10:80 23.3 3.8 5.460
8J 11-Jul-91 12:00 12-Jul-81 11:18 23.3 3.9 5.441
8E 11-Jul-91 12:45 12-Jul-91 11:50 23.1 3.9 5.402
8 ucC 11-Jui-91 13:15 12-Jul-81 | 12:20 23.1 3.9 5.402
8B 11-Jul-91 13:50 12-Jul-81 13:08 23.3 3.9 £.441
9s 15-Jul-91 11:15 16-Jul-81 11:45 245 3.9 E.733
9J 15-Jul-91 11:45 16-Jul-21 12:15 24.5 3.9 5.733
9E 15-Jul-91 12:15 16-Jul-21 | 12:50 24.6 3.9 5.753
9 uC 15-Jul-91 12:45 16-Jul-287 | 12:30 23.8 3.9 5.558
9B 15-Jul-91 13:15 16-Jul-€1 14:00 24.8 3.9 5.792
Key: S = Sunnyside Union Elementary School; J = Jefferson Elementary School;

E = Exeter Union High School; UC = University of California Lindcove Field
Station; B = ARB Ambient Air Monitoring Station (background)




METHIDATHION AMBIENT MONITORING -- TULARE COUNTY
SAMPLE COLLECTION DATA

Field ID | Start Date | Start End Date End Sampling | Fiow Volume
I Time Time | Period (h) LI:pm) {m?3)

108 16-Jul-91 11:45 17-Jul-21 11:30 23.8 3.8 5.558
104 16-Jul-91 13:05 17-Jul-91 | 12:00 22.9 3.9 5.363
10E 16-Jul-91 12:50 17-Jul-91 | 12:35 23.8 3.9 5.558 -

10UC | _16-Jul-91 13:30 17-Jul-91 | 13:10 23.7 3.9 5.538
108 16-Jui-91 14:00 17-Jui-91 | 13:45 23.8 3.9 5.558
118 17-Jul-91 11:30 18-Jul-91 | 11:30 24.0 3.9 5.616
114 17-Jul-91 12:00 18-Jul-81 | 12:00 24.0 3.9 5.616
11E 17-Jul-91 12:35 18-Jul-91 | 12:35 24.0 3.9 5.616

11 UC 17-Jul-91 13:10 18-Jul-81 13:10 240 3.9 5.616
11 B 17-Jul-9N 13:45 18-Jul-81 | 13:45 24.0 3.9 5.616
12§ 18-Jul-91 11:30 18-Jul-81 | 11:20 23.8 3.9 8.577
12J 18-Jul-91 12:00 19-Jui-81 | 11:50 23.8 3.9 5.577
12 E 18-Jul-91 12:35 18-Jul-91 | 12:25 23.8 3.9 5.577

12 UC 18-Jul-91 13:10 18-Jul-91 | 12:50 23.7 3.9 5.538
12 B 18-Jul-91 13:45 19-Jul-891 | 13:15 23.5 3.9 5.498
13 S 22-Jut-9 11:15 23-Jui-91 11:45 245 3.9 5.733
13J 22-Jui-91 11:45 23-Jul-81 | 12:20 24.6 3.9 5.783
13 E 22-Jul-91 12:30 23-Jul-31 12:E5 24 .4 3.9 5.714

13 UC 22-Jul-91 13:00 23-Jul-81 | 13:30 245 3.9 8.733
138 22-Jul-91 13:30 23-Jui-81 | 14:00 245 3.9 8.733
14 S 23-Jul-91 11:45 24-Jul-81 11:30 23.8 3.8 5.558 -
14 J 23-Jul-91 12:20 24-Jul-91 | 12:00 23.7 3.9 5.638
14 E 23-Jul-91 12:52 24-Jul-81 | 12:40 23.8 3.9 5.558

140C | 23-Jul-91 | 13:30 | 24-Jul-21 | 13:10 23.7 3.9 5.538
14 B 23-Jul-91 14:00 24-Jui-81 | 13:45 23.8 3.8 5.E58
Key: S = Sunnyside Union Elementary School; J = Jefferson Elementary School;

E = Exeter Union High School; UC = University of Cafifarnia Lindcove Field
Station; B = ARB Ambient Air Monitoring Station (background)




METHIDATHION AMBIENT MONITORING -- TULARE COQUNTY
SAMPLE COLLECTION DATA
Field ID | Start Date Start End Date End Sampiing Flow Volume
Time Time | Period (h) | {Lpm) (m3)
18§ 24-Jul-91 11:30 25-Jui-91 11:45 24.3 3.9 5.675 —
18 J 24-Jul-91 12:00 25-Jul-91 12:18 24.3 3.9 §.675
1S E 24-Jul-91 12:40 25-Jul-91 12:45 24.1 3.9 5.636
15 UC 24-Jul-91 13:10 25-Jul-91 13:25 24.3 3.9 5.675 I
158 | 24-Ju-91 | 13:45 | 25.Ju-91 | 13:45 24.0 3.9 5.816
16 S 25-Jul-91 11:45 26-Jui-81 11:50 24.1 3.9 5.6386
16 J 25-Jui-91 12:15 26-Jul-21 12:46 24.5 3.9 B.737
16 E 25-Jul-91 12:48 26-Jul-91 13:25 24.7 3.9 5.772
16 UC 25-Jul-91 13:25 26-Jul-91 12:10 22.8 3.9 5.324
16B | 25-Jul-91 | 13:45 | 26-Jul-91 | 14:45 25.0 3.9 5.850
=== S e e N e == sme—mee = e
Key: S = Sunnyside Union Elementary School; J = Jefferson Elementary School;

E = Exeter Union High School; UC = University of California Lindcove Field
Station; B = ARB Ambient Air Monitoring Station (background)
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Methidathion Monitoring in Tulare County {n July, 1991

This report prasents the results of ambient monitoring for methidathion after
a ground application at a salected orchard in Tulare County. The rasults are
based on samples collected by the Air Resources Board (ARB) staff and analyzed
by the staff of the Engineering Ressarch Institute (ERI) at the California
State University, Fresno (CSUF.) The results have been raviewed by the ARB
staff and are believed to be accurats within the 1imits of the methods.
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1I1.

III.

Iv.

State of California
Air Resources Board

Methidathion Monitoring in Tulare County

INTRODUCTTON

At the request of the California Department of Pesticide Regulations
(DPR), formerly the Department of Food and Agricultura, and the Air
Resources Board (ARB) Toxic Air Contaminant Identification Branch, the
ARB Engineering Evaluation Branch (EEB) conducted a two-day source
impacted ambient monitoring program for methidathion and {ts bresakdown
product, methidaoxoen, in Tulare County during the month of July 1991.

BESTICIDE DESCRIPTION

Methidathion (molecular weight 303.33 g/mole) is an organophospharus
insecticide which is colorless crystal with a meltgn g point of 39-40
It is slightly volatile (vapor pressure 3.37 x 10~ oo Hg at 25°C) and
soluble in water only to the extent of 240 ppm at 20°C. It is readily
soluble in acetone, benzene and methanol.

Methidathion is a restricted use pesticide under Title 3, California
Code of Regulations, Section 6400. The EPA has classified it in

Toxicity Category I for oral exposure, Category II for inhalation and
Category III for dermal exposure.

Methdathion is used on a variety of crops. It is used on oranges to
control red scale and other pests. It is typically applied with

tractor-driven equipment at rates from one-quarter to one-half pound
per 100 gallons of water.

SAMPLING LOCATIONS

An orange grove was selected (FIGURE I.) by Bob Felts of Leffingwell
Ag. Sales Co., Inc. and approved by ARB staff to use for application
monitoring. The prevailing wind in the area is from the northwast.
Three samplers were set up: 1) approximately 25 yards north of

the orchard, 2) approximately 15 yards southeast of the orchard and
3) approximately 150 yards southeast of the orchard. A meteorclogical
station was set up near the farthest downwind sampler.

SAMPLING METHODOLOGY

The sampling method used during this study required passing measured
quantities of ambient air through XAD-2 tubes (see APPENDIX II.) These
tubes are 8mm x 110mm, with 400 mg in the primary section and with 200

-1-



mg in the secondary (SKC catalog #226-30-06). Any methidathion present
in the sampled ambient air is captured by the XAD-2 adsorbent contained
in the tubes. Subsequent to sampling, the tubes were transported in an
iced container to the CSUF's Engineering Research Institute in Fresno
for analysis.

Sampling trains designed to operate continuously were sat up at the .
three sampling sites identified in FIGURE II. of this report.

Duplicate samples were obtained from all three sites. Sampling tubes

were changed according to the schedule outlined in the QA Plan for

Pesticide Monitoring (APPENDIX A.)

Each sample train consisted of an XAD-2 tube with tube cover, Teflon
fittings and tubing, rain shield, flow mster, train support, and a
12YDC vacuum pump. A diagram of the sampling train is shown in FIGURE
III. Each tube was prepared for use by breaking of f each sealed glass
end and then inmediately inserting the tube into a Teflon fitting. The
tubes were oriented in the sampling train according to a small arrow
printed on the side of each tube indicating the direction of flow.
Covers were wrapped around the tube to protect the adsorbent from
exposure to sunlight.

The sample pump was started and the flow through a rotomster adjustad
with a metering valve to an indicated reading of 2.0 litears per minute
(lpm). A leak check was performed by blocking off the sample inlet.
The sampling train would be determined to be leak-free, if the
indicated flow dropped to zero. Upon completion of a successful leak
check, the indicated flow rate was again sst at 2.0 1pm and was
recorded (if different from the planned 2.0 1pm) along with date, time,
and site location. Calibration prior to use in the field indicated

that a flow rats of 1.85 Ipm was actually achieved when the rotometars
were set to 2.0 lpm.

At the end of each sampling period the final indicated flow rate (if

different than the set 2.0 1pm), the stop date and time were recorded.

The XAD-2 tubes were then removed from the sample train, end caps

{nstalled on both ends, and {dentification labels affixed to each tube.

Each tube was then placed in a culture tube with a screw cap and stored

with ice in a covered ctiest until the tubes were delivered to the

laboratory for analysis. ' T

ANALYTICAL METHODOLOGY

The XAD-Z tubes recovered from each sampler were analyzed by the CSUF
Engineering Research Institute staff. The XAD-2 in the primary section
of each sample tube was extracted with toluene, followed by GC
separation on a DB-5 capillary column and measurement by Electron
Capture Detector (APPENDIX III.) The secondary (backup) sections were
saved to check for breakthrough, if necessary.



VI.

VII.

RESULTS

Results for methidathion are shown in TABLE I. and a summary of
the results along with meteorological data i{s shown in TABLE III. The
rasults for the breakdown product, methidaoxon, is shown in TABLE II.

QUALITY ASSURANCE

S.0.P. for methidathion (APPENDIX III.)

All of the procedurss outlined in the Pesticide Quality Assurancs Plan
(APPENDIX A.) wers followed with two excaptions: 1) monitoring was
conducted for only 48-hours rather than continuing through Sunday
morning, July 14 and 2) no field spike was prepared.

-3-



TABLE I. METHIDATHION MONITORING DATA

SAMPLE  FLOW SAMPLE MASS  CONCENTRATION Date
SAMPLE TIME RATE VOLYME  DETECTED 3 Approx.
1D {HR.) (1/min.) (m” ) (ug) (ug/m~) Time
oN 1.00 1.85 0.11 ND -~ (background)
0SW1 1.00 1.85 0.11 ND — 7710
0SW2 1.00 1.85 0.11 - ND -

1500 - 1600
1N 7.765  1.85 0.86 0.28 0.33 (application)
1SW1 7.83;  1.85 0.87 ND - 7/10-11
152 7.92  1.85 0.88 ND -

2330 - 0900
2N 2.00 1.85 0.22 0.19 0.86
251 2.00 1.85 0.22 ND - 11
25W2 2.00 1.85 0.22 ND -

0900 - 1100
aN 3.83 1.85 0.42 0.53 1.40
3sW1 3.83 1.85 0.42 KD - 111
35W2 3.83 1.85 0.42 ND -

1100 - 1500
4N 6.83 1.85 0.76 0.62° 0.82
ASW1 6.83 1.85 0.76 0.95 1.25 7711
ASW2 6.83 1.85 0.76 0.21 0.28

1500 - 2130
5N 10.08  1.85 1.12 3.54 3.16
5SW1 10.17  1.85 1.13 0.68 0.60 7111-12
5SW2 10.17 1.85 1.13 6.11 0.10
58 BLANK - 2130 - 0730
6N 23.92  1.85 2.66 1.23 0.46
6SW1 23.83 1.85 2.64 0.78 0.30 7/12-13
ESW2 23.75 1.85 2.64 ND —

* 0730 - 0730

ND = Not Detected; below 0.1 ug/sample.
*Based on the application starting at 0100.
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TABLE II. METHIDAOXON MONITORING DATA

SAMPLE FLOW SAMPLE MASS  CONCENTRATION Date

SAMPLE TIME RATE VOLYME  DETECTED 3 Approx.
1D (HR.) (1/min.) (m” (ug) (ug/m-) Time
ON 1.00 1.85 0.11 ND — (background)
oSw1 1.00 1.85 0.11 ND - 7/10
0SW2 1.00 1.85 0.11 ND -

1500 - 1600
1N 7.75.  1.85 0.86 ND —  (applicaticn)
1SW1 7.83,  1.85 0.87 ND - ~ 7/10-11
15W2 7.927  1.85 0.88 ND -

2330 - 0900
2N 2.00 1.85 0.22 ND -
25W1 2.00 1.8 0.2 ND R 7711
25W2 2.00 1.85 0.22 ND -

0900 - 1100
3N 3.83 1.85 0.42 ND -
3sw1 3.83 1.85 0.42 ND - 7/11
3SW2 3.83 1.85 0.42 ND --

1100 - 1500
4N 6.83 1.85 0.76 0.25 0.33
4SW1 6.83 1.85 0.76 0.27 0.36 7/11
4SW2 6.83 1.85 0.76 KD -

1800 - 2130
5H 10.08 1.85 1.12 0.29 0.26
5SW1 10.17 1.85 1.13 ND - 7/11-12
5SW2 10.17 1.85 1.13 ND —

58 BLANK - 2130 - 0730
6N 23.92  1.85 2.66 0.62 0.23
6SW1 23.83 1.88  2.64 0.49 0. 7/12-13
65W2 23.75 1.85 2.64 ND -

~ 0730 - 0730

ND = Not Detected; below 0.25 ug/sample.
*Based on the application starting at 0100.



TABLE III. SUMMARY OF METHIDATHION DATA

Concentration (ug/n3)

Site
e Sita Sita
yind “SHi® hiNY el

(0)

%7'4

o
A
|

[ =]
N

[R)
[R)

k

(1)

.
|

-y
-

o
.

[+
o

@ A
SW

(3)

-(4) M
NW 1.25
moh 0.28
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FLGURE 1. PESITICIDE MONITORING AREA
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FIGURE II. PESTICIDE MONITGRING SITES
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FIGURE TII. PESTICIZE SAMPLING APPARATUS
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APPENDIX I.

MONITORING OF PESTICIDES IN AIR - (991
METHIDATHION AND METHIDAOXON

APPLICATION MONITORING

SAMPLE RESULTS — SUMMARY

Methidaoxan

Fislg Fislc Lab Metnigcathisn
Log ® ID Number ug ug
1 O N F1=-46A, 1 ND ND
2 O SWl1 91-84&A. 3 NO ND
ot o SWZ f1-46A. S ND ND
& 1 N gl1-46A”. 7 ND 0.28
3 I SWT x Si-46A. 9 ND ND
= L SWt g1-446A. {0 ND ND
& 1 SW2 91=4é6A. 11 NG ND
7 < N 91-8&A4. 13 " ND Q.19
a8 2 SWi ?i-4&4. 1S NG ND
9 Z SW2 1=4&A, 17 ND ND
10 SN P1-4&6A. 19 ND C.S%
15 3 SWt fi-45A. 21 ND ND
12 3 SWz @1—-46A. 2 ND ND
13 4 N f1-46A, 22 .25 0.482
14 & SW1 F1-4&A. 27 C.27 .95
1S 4 SW2 =¥ 91-3&A., 2 ND 0.21
L3 4 SW2 & 91-4&A. 30 NO G.21
15 S N 91—-4&A. 31 C.Z% S.54
17 € SW1 =x Pl=-4&h. 33T NO 0.70
17 S SWl %% F1=-4&6A. I ND C.&a
18 S SWe F1-46A. 35 ND 0.1t
19 € B 91=-4&A. 37 NG ND
20 &6 N ?1-S0CA. 1} C.a2 1.23
r3 & SWi ¢1-50Aa. 3 C.4% ¢.78
22 & Sw2 ®1-S0A. S ND ND
MDL U.23 C.10

£ Duplicace extracticen
2z Quplizate injec=ticn



APPEMNDIX II.

METHIDATHION AMBIENT AIR MONITORING PROTOCOL
Ambient Air Monitoring for Methidathion in Tulare County

Engineering Research Institute

California State University, Fresno

Date: June 13, 1991

APPROVED

/',44425K, A

for Engineering Reseaqéh Institute, CSUF

._;s__4_3__J§;Z_é£h££:_dd::a__

f;E?A122:jz9urc;z7Board

This protocol has been reviewed by the staff of the California Air Resources
Board and approved for publication. Approval does not signify that the
contents necessarily reflect the views and policies of the Air Resources
Board, nor does mention of trade names or commercial products constitute
endorsement or recommendation for use.



Methidathion (Supracide) Protocol

I. Introdyction

At the request of the Department of Food and Agriculture (DFA), the California
State University, Fresno (CSUF) and the Air Resources Board (ARB) staff will
conduct an ambient air monitoring program for Methidathion and its breakdown
product, Methidaoxone in Tulare County. CSUF staff will conduct the four week
ambient air monitoring program, perform all laboratory QA/QC ‘

activities, analyze all samples collected during the monitoring

program, and prepare the report describing the monitoring/analytical
procedures and presenting the results. The ARB staff will act in an advisory
role to CSUF staff and conduct source impacted air monitoring of a field
during application of the pesticide. Analysis of these samples will be done
by CSUF. Monitoring results will be used by DFA to decide if Methidathion
should be identified as a toxic air contaminant under Section 14022 et seq. of
the Food and Agricultural Code.

The peak use of Methidathion will occur during July in Tulare County.
Methidathion is used as an insecticide on citrus trees. Monitoring is planned
to begin the first week of July, 1991 and continue for four weeks in Tulare
County. Samples will only be taken Monday through Friday.

II. Sampling

Field sampling and related QA/QC activities will be conducted by the

CSUF staff. Methidathion will be collected on XAD-2 cartridges using the
sample train in FIGURE I. Twenty-four hour samples will be collected with a
flow rate of approximately 4 liters per minute.

Rotometers will be used to monitor sample flow rates. These rotometers will
be calibrated in the laboratory at CSUF prior to the start of monitoring using
a digital flowmeter. Each sampler will be leak checked with the sampling
media installed prior to and after each twenty-four hour sampling period.

Flow rates will be allowed to stabilize before sampling begins and these rates
will be recorded in a log book along with beginning and ending times. Any
change in the flow rate at the end of the sampling period will also be noted.

Sampling will be conducted at the same sites used for the Naled monitoring in
Tulare County (FIGURE II. and TABLE I.) except for Kaweah High School which

- will not have teaching or maintenace staff during summer recess. An alternate
sampling site at Lemon Cove, as well as other potential sites, will bhe
confirmed during the week of sample equipment set up. Selection of the
monitoring sites is based upon the siting criteria contained in the ARB
Quality Assurance Plan for Pesticide Monitoring (APPENDIX A). Background
samples will be collected at the ARB's ambient monitoring site in downtown
Visalia. ATl samples will be stored in an ice chest until delivered to the
CSUF laboratory in Fresno for analysis.



During the four week ambient monitoring prcgram, CSUF ard ARB staff wiil alse
conduct an application monitoring study: ARB staff will conduct fieid
sampling during a pesticide application and CSUF staff will analyze the
samples collect during the application. As outlined in the Quality Assurance
Plan for Pesticide Monitoring (APPENDIX A.), three samplers will be set up; 1)
15 yards upwind, 2) 15 yards downwind and 3) 150 yards downwind of the applied
field. The sample tubes will be changed as specified in the plan. The site
of the application will be determined at a later date.

III. Analysis

Analysis of samples will be by the Engineering Research Institute, California
State University, Fresno. The samples will be extracted with toluene, then
injected into a gas chromatograph with an electron capture detector (ECD). A
detailed description of the analytical procedure will be presented in the
"Standard Operating Procedure for the Determination of Methidathion and
Methidaoxone in Ambient Air."

Quality control information will include: 1) recovery data from at least three
samples spiked at three different concentrations, 2) instrument variability
based on three replicate injections of a single sample at each of the three
spiked concentrations, 3) stability study done with sets of triplicate spiked
samples being stored under actual conditions and analyzed at appropriate
intervals and 4) conversion/collection efficiency study conducted under field
conditions (drawing ambient air through spiked samples at actual flow rates
for the recommended sampling time) with three replicates at two spiked
concentrations and a blank.

IV. Quality Assurance

Quality assurance procedures for sampling and analysis will be followed as
outlined in ARB's Quality Assurance Plan for Pesticide Monitoring (APPENDIX
A.) An additional sampler will be rotated among the sites to provide data on
duplicate samples for assessing precision. A chain of custody sheet will
accompany all samples. Collection efficiency, stability, reproducibility and
limit of detection studies will all be completed by the analytical laboratory
prior to sampling. Field blanks and trip spikes will also be supplied to the
laboratory by ARB's Quality Assurance Section.

VY. ARB Personpnel

Technical assistance during set up and sampling will be provided by Don
Fitzell of the Engineeering Evaluation Branch. Gabe Ruiz of the QA Section
will audit the flow rates in the field and provide spiked samples to the
laboratory.

YI. CSUF Personnel

The CSUF staff is: Brenda Royce, Clari Cone, Beverly Boucher, Barthelemy Konan
and Akhtar Ali.



FIGURE I, PESTICIDE SAMPLING APPARATUS

inlet——>-

cartridge i
with light cover

—— train support

rotometer ——=
with valve

( DC or \—/

AC pumo

S R e e s



FIGURE II. PROPOSED SAMPLING SITZIS l\
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TABLE I. Ambient Sampling Sites Used For Naled

Sunnyside Union Elementary School
21644 Avenue 196
Strathmore, CA 93267

Jefferson Elementary School
333 Westwood Avenue
Lindsay, CA 93247-1801

Kaweah High School
21215 Avenue 300
Exeter, CA 93221

University of California
Lindcove Field Station
22963 Carson Avenue
Exeter, CA 93221

Air Resources Board

Ambient Air Monitoring Station
310 N. Church St.

Visalia, CA

(Background site)

——



APPENDIX A.

State of Zalifornia
Air Resaurczes Beard

Quality Assurance Plan
for Pesticide Monitoring

Prepared by the

Monitoring and Laboratory Division
and
Stationary Source Division

September 28, 1990

APPROYED:

- | GW"\W( ‘A DWWV fef,
Toxic Air Contaminant
Identification Branch
Stati v Source Division

sChief,

Quality Management and
Operations Support Branch
Monitoring and Laboratory Division

,ééﬂd@a‘(’i@ , Chief,

Engineerdng Evaluation Branch
Monitoring and Laboratory Division

st

This Quality Assurance Plan has been reviewed by the staff of the California
Air Resources Board and approved for publication. Approval does not signify
that the contents necessariiy reflect the view and policies of the Air
Resources Board, nor does mention of trade names or commercial products
constitute endorsement or recommendation for use.
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QUALITY ASSURANCZ PLAN FOR PESTICIDE MONITORING

Tnt= M

At the request of the Department of Food and Agriculture (DFA),
the Air Resourcss Board (ARB) documents the "level of airborne emissions” of
specified pesticides. Short-term (one month) ambient monitoring will be
conducted in the area of, and during the season of, peak pesticide
applications. In addition, monitoring of a field during and after
application (up te 72 hours) will occur. The purpose of this document is to
specify quality assurance activities for sampiing and laboratory analysis of
the pesticide.

Poli

It is the policy of the ARB to provide DFA with as reliable and
accurate data as possible. The goal of this document is to identify
procedures that ensure the implementation of this policy.

IIT7. Quality Assurance Objectives

' Quality assurance objectives for pesticide monitoring are: 1) to
establish the necessary quality control activities relating to site
selection, sample collection, sample analysis, and data validation, and 2)
assessment of data quality in terms of precision, accuracy and completeness.

I.‘{_._ii_tin:q

Siting criteria for ambient pesticide monitoring are listed in
TABLE 1. The monitoring objective for these sites is to measure population
exposure near the perimeter of towns or in the area of the town where the
highest concentrations are expected based on prevailing winds and proximity
to applications. Background sites should be located away from any
applications.

Siting criteria for placement of samplers near a pesticide
application for collection of short-term samples ars: 1) fifteen yards
upwind of the field, 2) fifteen yards downwind of the field, and 3) 150
yards downwind of the field. These are only guidelines, since conditions at
the site will dictate the placement of monitoring stations. Data on wind
speed and direction will be callected during appiication monitoring. Once
monitoring has begun, the sampling stations will not be moved, even if the
wind direction has changed. Field application monitoring will follow the
schedule outlined in TABLE 2. This schedule and study design are consistent
with requests from DFA for monitoring near a pesticide application.



A. Monitoring Site Description

The protocol for ambient monitoring should include a map of the
monitored area which shows nearby towns or communities and their
relationship to the monitoring stations. A site description should be
complieted for any monitoring site which might have characteristics that
could affect the monitoring results (e.¢., obstructions).

Similarly, a map or sketch of the monitoring stations should be
made with respect to the appiication field.

Y, Sampling

Samples for ambient pesticide monitoring will be collected over
24-hour periods on a schedule, in general, of 4 samples per week for 4
weeks. Sampling will be conducted following the Environmental Protection
Agency (EPA) ambient monitoring guidelines of 40 CFR 58 for calibration,
precision, accuracy and data validation. The ARB Quality Assurance Section
upon request will review quality assurance/quality control procedures and
will evaluate pesticide monitoring activities.

A. Protocol

Prior to conducting any pesticide monitoring a protocal will be
written that describes the overall monitoring program and includes the
following topics:

1. Identification of the sample site locations.

2. Description of the sampling train and a schematic
showing the component parts and their relationship to
one another in the assembled train, including specifics
of the sampling media (e.g., resin type 2nd volume,
filter composition, pore size and diameter, catalog
number, etc.)

3. Description of the analytical method.

4. Quality assurance/quality control plan for sampling,
including calibration procedures for flow meters.

5. Test schedule.

6. Test personnel.

Specific sampling methods and activities will be described in a
monitoring plan (protocol) for review by ARB and DFA. Criteria which apply
to all sampling are: 1) chain of custody forms will accompany all samples
(APPENDIX I.), 2) light and rain shielding will be used for samples during
monitoring and, 3) samples will be stored in an ice chest until delivery to
the laboratory. The protocoel should include: equipment specifications (when
necessary), special sample handling and an outline of sampling procedures.
The protocol should specify any procedures unique to this specific
pesticide.



8. Log Sheets

Field data sheets will be used to record sampling date and
location, initials of individuals conducting sampling, sample type (e.g.,
charcoal tube), sample number or identification, initial and final time,
initial and final flow rate, malfunctions, leak checks, weather conditions
(e.g., rain) and any other pertinent data which could influence sample
results. Field blanks should be included with each batch of samples
submitted to the lab for analysis. The average of the initial and final
flow rates for the sampling period will be used if a flow controlier is not
used.

C. Collocation

For ambient monitoring, sampling precision or the standard
deviation of the data set will be calculated from at least 2 samples
collocated at a site. The collocated sampier will be rotated between
sampling sites so that at least three duplicate samples are collected at
each site. The samplers should be located between two and four meters apart
if they are high volume sampliers in order to preclude airflow interference.
This consideration is not necessary for low (<20 liters/min.) flow samplers.
One sample will be designated as the primary sample and the other sample
will be designated as the duplicate.

D. Calibration

If elapsed time meters are used, rather than noting beginning and
ending times, the meters should be checked and calibrated to within &+ 5
minutes for a 24-hour period. Samplers operated with an automatic on/off
timer should be calibrated so that the sampling period is 24 hours =+ 15
minutes.

Flow meters, flow controllers or critical orifices should be
calibrated against a referenced fiow meter prior to a monitoring period.

Sampling flows should be checked in the field and noted before and
after each sampling period. Before flows are checked, the sampling system
should be leak checked. The initial flow should be within « 10% if a
calibrated pressure transducer is used to check the flows, or within + 15%
if a calibrated rotameter is used. Flow meters should be recalibrated if
flows are found to be outside of those control limits.

E. Preventative Maintenance

To prevent loss of data, spare pumps and other sampling materials
should be kept available in the field by the operator. A periodic check of
sampling pumps, meteorological instruments, extension cords, etc. should be
made by sampling personnel.
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The following probe siting criteria apply.to pesticide
monitoring and are summarized from the EPA ambient monitoring
criteria (40 CFR 58) which are used by the ARB.

Minimum Distance From

Height Supporting Structure

Above (Meters) .

Ground Qther Soacing

{Meters)  Yertical Horizontal Criteria
2-15 1 1 . 1. Should be 20 meters

from trees.

2. Distance from sampler
to obstacle, such as
buildings, must be at
least twice the height
the obstacle protrudes
above the sampler.

3. Must have unsestrictad
air-flow 270~ around
sampler.

4. Samplers at a collocated
site (duplicate for
quality assurance)
should be 2-4 meters
apart if samplers are
high flow, >20 liters
per minute.



TABLE 2, aPPUTCATION SAMPLTNG SCHEDULE

The sampling schedule for each station is as follows:
x

——samples per Jite
~-15 yds ~15 yds ~150 yds
"up- dgwn- dgwn-

wind yind  wind

Background sample (1 hr. sample: 2 2 2
prior to application).

Application + 1 hr. after 2 2 2
application combined sample.

2 hr. sample from 1 to 3 hours 2 2 2
after the application. .

4 hr. sample from 3 to 7 hours 2 2 2
after the application.

8 + hr. sample from 7 to 15+ 2 2 2
hours after the application.

9 + hr: sample from 15 to 24+ 2 2 2
hours after the application.

1st 24 hour sample starting at 2 2 -
the end of the 9+ hr. sample.

2nd 24 hour sample starting 24 hrs 2 2 -
after the end of the 9+ hr. sample.

»

duplicate collocated samples at each site.



YI, Analysis

Analytical audits should be conducted by spiking the sampie medium
with the reference standard. These can then be carried into the field and
handled as actual samples (trip spike) or run at the background site for
ambient monitoring (field spike) prior to delivery to the laboratery for
analysis. At least one spike per monitoring period is required and one
spike per week is recommended for ambient monitoring.

Analysis methods should be documented in a Standard Operating
Procedure (S.0.P.) before monitoring begins. The S.0.P. should include:
instrument and operating parameters, sample preparation, calibration
procedures and quality assurance procedures.

A. Standard Operating Procedures
1. Instrument and Operating Parameters

A complete description of the instrument and the conditions
should be given so that any qualified person could duplicate the
analysis.

2. Sample Preparation

Detailed information should be given for sample preparation
including equipment and solivents required.

3. Calibration Procedures

The monitoring plan will specify calibration procedures
including intervals for recalibration, calibration standards,
environmental conditions for calibrations and a calibration record
keeping system. When possible, National Institute of Standards and
Technology traceable gas standards should be used for calibration
of the analytical instruments in accordance with standard
analytical procedures which include multiple calibration points
that bracket the expected concentrations.

4. Quality Assurance

Validation testing should provide an assessment of accuracy,
precision, interferences, method recovery, anaiysis of pertinent
breakdown products and 1imits of detection. Method documentation
should include confirmation testing with another method when
possible, and quality control activities necessary to routinely
monitor data qualiity control such as; use of control samples,
control charts, use of surrogates to verify individual sample
recovery, field blanks, lab blanks and dupiicate analysis. All
data should be properly recorded in a laboratory notebook.

The method should include the frequency of analysis for quality
control samples. Analysis of quality control samples are
recommended before each day of lab analysis and after every tenth
sample. Control samples should be found to be within control



limits previous'y estabiished by the lab performing the analysis.
if results are sutside the control limits, the method should be
reviewea, the instrument recalibrated and the control sample
reanalyzed.

A1l quality control studies should be completed prior to
sampling and include recovery data from at least three samples
spiked at at least two concentrations. Instrument variability
should be assessed with three replicate injections of a single
sample at each of the spiked concentrations. A stability study
should be done with triplicate spiked samples being stored under
actual conditions and analyzed at appropriate time intervals.
Prior to each sampling study, a conversion/collection efficiency
study should be conducted under field conditions (drawing ambient
air through spiked tubes at actual flow rates for the recommended
sampling time) with three replicates at two spiked concentrations
and a blank. Breakthrough studies should also be conducted to
determine the capacity of the adsorbent material if high levels of
pesticide are expected or if the suitability of the adsorbent is
uncertain.

VII. Data Reduct  Regort i

The mass of pesticide (microgram, ug) found in each sample will be
used along with the sample air volume from the field data sheet to calculate
the mass per volume for each sample. For3each sampling date and site,
concentrations should be reported in ug/m~ as well as ppb or ppt (as
appropriate). Wind speed and direction data will also be reported for
application site monitoring.

Ambient data should be summarized for each monitoring location by
maximum and second maximum concentration, average (using only those values
greater than the minimum detection limit), total number of samples and
number of samples above the minimum detection limit. For this purpose,
collocated samples are averaged and treated as a single sample.

A. Quality Assurance

Quality assurance activities and data will be summarized by the
staff conducting the sampling and included as an attachment to the-final
data summary. The quality assurance report will include a summary of the
average data precision, accuracy, and completeness.



1. Precision and Accuracy

The average precision or standard deviation will be reported
based on the comparison of the collocated sampling data. Accuracy
data to be reported includes the results of the analyses of spiked
samples and the results of any flow audits.

2. Data Completeness

Data completeness should be calculated as a percentage of valid
data compared to the total possible amount of data if no
fnvalidations had occurred. Data will be invalidated if the power
is out at a site and the length of a sample time cannot be
verified, or if any of the sampling medium is lost during sampling,
shipment or analysis.

10



CALIFORNIA AIR RESQURCES BOARD
MONITORING & LABORATORY DIVISION
P.0. Box 2815, Sacramento CA 95812

Job #:

CHAIN OF CUSTODY

SAMPLE RECORD

Sample/Run #:
Plant name:
Sample Location:
Type of Sample:

Log #:

Date:

_Time:

Initi

als:

ACTION

b4
et}
m

TIME

GIVEN BY

TAXEN BY

—JSample Collected

Jransfer

— Transfer
— Transfer

Transfer for Analvsis

!
I
I
|
I
I
I
I
!
I
!
|
I
I
I
l
I
I
I

l
|
I
I
1
|
l
I
|
I
l
I
|
I
I
I
l
I
l
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I—.—I—-— fomt e s e o e b e ey e Rt o it G e

Disposition
of Sample:

Immediate Analysis ____
Storage ____

Refrigerator

Freezer

I
RELATED|
_ID'S

DESCRIPTION

|
I
[ I
I I
| l_
[ I
| ]
[ {
[ l
I I
[ 1

RETURN THIS FORM TO: Don Fitzell (445-0618)
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APPENDIX III.

ERI Methidathion Analytical S.0.P.

The information in this appendix can be found in the main body of the
ERI report.



APPENDIX C

ANALYTICAL RESULTS



Methidathion in Air -- Tulare County (ug/m?

e ———
Sunnyside Union Elementary Jefferson Elementary
Methidaoxon Methidathion Mathidaoxon Methidathion
01-Jui-91 || 0.061 | 0.058 | 0.023 | 0.024 || 0.051 0.018
02-Jui-91 || 0.073 | 0.067 ND ND 0.11 0.018
03-Jul-91 || 0.051 ND ND ND ND 0.012
04-Jul-91 || 0.036 ND ND ND 0.033 0.011
i 08-Jul-91 || 0.067 ND 0.048 | 0.077| ND ND
09-Jul-91 || 0.084 ND 0.043 0.077 ND ND
10-Jul-91 || 0.057 ND 0.1 0.097 | 0.56 0.56
11-Jul-91 || 0.033 ND 0.060 | 0.089 | 0.29 0.32
15-Jul-91 ND 0.017 ND 0.036
16-Jul-91 ND 0.020 - ND 0.023
17-Jul-91 ND ND 0.043 0.036
18-Jul-91 ND 0.011 ND 0.031
22-Jul-91 ND ND ND 0.028
23-Jui-91 ND ND - ND 0.025
24-Jul-91 ND 0.029 ND 0.015
25-Jui-91 || 0.092 _— ND . 0.11 - 0.014 _J

LOD:

KEY:

Methidathion — 0.01 yg/m?®
Methidaoxon - 0.03 ug/m?

1 = Primary sampling tube
2 = Replicate sampling tube

LOQ: Methidathion —~ 0.03 pg/m?
Methidaoxon - 0.09 pg/m?



Methidathion in Air -- Tulare County (wg/m?

Exeter Union High School UC Lindcove Fieid Station
Methidaoxon Maethidathion Methidaoxon . Mathidathion
Date 1 2 1 2 1 2 1 2
27-Jun-81 0.043 0.019 0.075 0.014
01-Jul-91 0.037 ND 0.055 ND
02-Jul-81 0.12 0.028 0.062 ND
03-Jul-91° " ND 0.012 ND ND
04-Jul-91° " — —_— — —
08-Jul-91 “ 0.046 ND 0.049 ND
09-Jul-91 " 0.039 ND 0.078 ND
10-Jul-9L|| ND ND ND ND
11-Jul-91 0.057 ND NR"* NR*®
15-Jul-81 ND ND | 0.015 0.011 ND ND
16-Ju91 || ND| ND| ND ND ND 0.010
17-Jul-91 " ND ND ND ND ND Nlj
18-Jul-81 ND ND | 0.098 0.042 ND 0.014
22-Jul-91 ND 0.017 ND ND ND ND
23-Jul-91 ND ND ND ND ND ND
24-Jui-91 || 0.066 ND ND ND ND ND
25-Jul-91 0.12 ND | ND ND ND 0.011 |
LOD: Methidathion - 0.01 pg/m? LOQ: Methidathion — 0.03 ug/m?
Methidaoxon - 0.03 ug/m® Methidaoxon - 0.09 ug/m?

KEY: 1 = Primary sampling tube
2 = Repilcate sampling tube

These two sites were not accesiblie on July 4. As a resuit, the July 3 sample represents
a two day sampiing period from July 3 to July 5.

Sample not run; sampie tubes broken.



Methidathion in Air -- Tulare County (ug/im*

ARB Monitoring Station
{Background)
Methidaoxon Maethidathion
27-Jun-91 0.041 ND
01-Jul-91 0.039 0.013
02-Jul-91 0.066 0.012
03-Jul-91 ND ND
04-Jul-81 0.060 ND
08-Jul-81 ND ND
08-Jul-91 0.056 ND
10-Jul-81 0.068 ND
11-Jul-91 ND ND
15-Jul-81 ND ND
16-Jul-91 ND ND
| 17-Jut-91 ND 'ND
18-Jul-91 ND ND
22-Jul-91 ND ND
23-Jul-91 ND ND
24-Jul-91 0.086 ND
25-Jul-81 0.11 ND
LOD: Methidathion — 0.01 ug/m® LOQ: Maethidathion — 0.03 ug/m?
Methidaoxon - 0.03 ug/m® Methidaoxon - 0.09 ug/m?

KEY: 1 = Primary sampling tube
2 = Repilcate sampling tube



APPENDIX D

STANDARD CURVE EXAMPLE
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March 31, 1993

Audit Report
Methidathion and Methidaoxon Monitoring in Tulare County

SUMMARY

Eield Audit

On June 27, 1991, staff of the Quality Assurance Section of the California Air
Resources Board conducted a field audit of the five samplers used in the
ambient air monitoring of Methidathion and Methidaoxon by the Engineering
Research Institute of the California State University, Fresno. The audit
consisted of an assessment of each sampler's conformance with the siting
criteria outlined in the Quality Assurance Plan for Pesticide Monitoring, and
an evaluation of the flow rate accuracy of each sampler with a mass flow meter
traceable to the National Institute of Standards and Technology.

The siting criteria were met in most cases with the following exceptions: all
the samplers were located within 20 meters of a tree dripline, but in every
case the distance between the sampler and the tree was more than twice the
height that the tree protruded above the sampler; the probe of the sampler at
the University of California field station in Lindcove was only 1.8 meters
above the ground; and the sampler at the Exeter High School was located within
3.5 meters of a pair of smokestacks which protruded about 2 meters above the
sampler’'s inlets, and whose operational status was unknown.

The flow rate audits resulted in an average percent difference of 1.4%, with
individual differences ranging from -0.9% to 4.2%. The records for field
operations were appropriate and consistent with good practice.

In addition, the samplers used by the Air Resources Board's Engineering
Evaluation Branch staff in the monitoring of a Methidathion application were
audited before and after the sampling period. The difference between the
reported and the true flow rates averaged 1.7% with a range of 0% to 3.4% in

the pre-application audit, and 1.7% with a range of 0.5% to 2.7% after the
application.



Laboratory Audit

An audit of the laboratory operations in support of the Methidathion and
Methidaoxon monitoring project was conducted between July 10, 1931 and June 8,
1992. The laboratory audit was composed of hoth a system and an analytical
performance audit. The system audit consisted of a review of the laboratory
instrumentation used for the project and the quality control measures
pertaining to sample handling, analysis and documentation. For the analytical
performance audit, XAD-2 resin tubes were spiked with Methidathion and
Methidaoxon by QA staff and submitted to the laboratory for analysis.

In generai, good quality control practices were followed in the study. The

sampling, sample handling and storage, method validation, and documentation
were adequate.

The results of the analytical audit for Methidathion showed a positive bias
averaging 16.7% and ranging from 11.5% to 23.1%. The results for the
Methidaoxon audit showed an average difference of 16.5% with a range of -1.2%
to 42.9%2. It is speculated that the positive biases were causes by
interferences in the method, and further studies may be necessary to
characterize the magnitude and possible source of the interference.



Audit Report
Methidathion and Methidaoxon Monitoring in Tulare County

EIELD AUDIT

On June 27, 1991, Gabriel Ruiz of the Quality Assurance (QA) Section of the
California Air Resources Board (ARB) conducted a field audit of the five
samplers used in the Methidathion and Methidaoxon air monitoering project by
the Engineering Research Institute (ERI) of the California State University,
Fresno. The audit consisted of an evaluation of the flow rate accuracy of
each sampler, and an assessment of each sampler's conformance with the siting
criteria outlined in the Quality Assurance Plan for Pesticide Monitoring

prepared by the Monitoring and Laboratory Division (MLD) and the Stationary
Source Division (SSD). )

Sampler Siting

The five monitoring sites were located at the ARB air monitoring station in
Visalia, the Exeter High School in Exeter, the University of California field
station in Lindcove, the Jefferson Elementary School in Lindsay, and the
Sunnyside Union Elementary School in Strathmore. The sites were selected by
the MLD's Engineering Evaluation Branch (EEB) staff, following the guidelines
specified in the Quality Assurance Plan for Pesticide Monitoring.

Three deviations from the siting criteria were observed (see Table 1). First,
all the samplers were located within 20 meters of a tree dripline; however, in
all cases the distancs between the tree and the sampler was more than twice
the height that the tree protruded above the sampler's probe. Second, the
sampler's probe at the University of California field station in Lindcove was
only 1.8 meters above the ground. While it is not likely that the probe's
height had an effect on the integrity of the samples, an effort should be made
to conform with the established siting criteria, so that uniformity can be
maintained. And third, the sampler at the Exeter High School was located
within 3.5 meters of a pair of smokestacks which protruded about 2 meters

above the sampler's inlets. The operational status of the stacks was unknown
at the time of the audit.
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Field O i

Sample collection and other field operations were carried out by Barthelemy
Konan of the ERI. The sampling apparatus consisted of two XAD-2 resin tubes,
each connected with latex tubing to a rotameter. The rotameters were then
connected with latex tubing to a single pump. The assembly was supported with
a 2 meter section of aluminum tubing (see Figure 1). The adsorbant tubes were
covered with aluminum foil to protect them from suniight.

Before deploying the samplers in the field, a single-point calibration of the
rotameters was performed by setting the flow rate at 4.0 1iters per minute
(1pm) and measuring the actual flow with a bubble meter. The measured flow
rate was then reported as the sample collection flow rate.

The audit was conducted on the same day that the samplers were set up and
background sampliing was initiated, thus the sampling records available at the
time were Timited to sampler location, date start time, and initial flow rates.
Information to be collected later included stop time, final flow rate, and
comments about unusual conditions. The records for field operations were
appropriate and consistent with good practice.

Elow Rate Audits

A flow rate audit of the samplers used by the ERI was conducted in the field
with a 0-10 Tpm mass flow meter certified against a primary standard gas flow
calibration system traceable to the National Institute of Standards and
Technology (NIST). The audit was conducted following the procedures

outlined in Attachment I. The difference between the reported and the true
flow rates averaged 1.4% and ranged from -0.9% to 4.2% (Table 2).

Also, three samplers used by the EEB in the monitoring of a Methidathion
application were audited at the EEB's shop prior to the application on July 3,
1991, and after the application on July 15, 1991.

A single-point calibration of the rotameters was performed by the EEB staff by
setting the flow rate at 2.0 1pm and measuring the actual flow with a bubble
meter. The average of the measured flows was then assigned as the sample
collection flow rate. The flow rates were audited with a NIST traceable 0-3
1pm mass flow meter (see Attachment I). The difference between the reported
and the true flow rates in the pre-application audit averaged 1.7% and ranged
from 0% to 3.4% (Table 3). The post-application audit results confirmed the

rotameters’' stability with an average difference of 1.7% and a range of 0.5%
to 2.7%2 (Table 4). '
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Table 2. Results of the flow rate audit of the ERI samplers.

Rotameter Reported Flow True Flow Percent

site Number (1lpm) —(lom) _ Difference
Visalia - ARB _ 9 3.45 3.47 -0.6
’ 10 3.47 3.42 1.5
Exeter High School 5 3.45 3.48 -0.9
6 3.43 3.42 0.3
U.C. Field Station 7_ 3.44 3.47 -0.9
8 3.45 3.44 0.3
Jefferson Elementary 11 3.44 3.33 3.3
School 12 3.49 3.37 3.6
Sunnyside Union 1 3.49 3.35 4.2
Elementary School 2 3.47 3.38 2.7

Table 3. Results of the pre-application flow rate audit of the EEB samplers.

Sampler Rotameter Reported Flow True Flow ‘Percent
Number Number (1pm) (lom)  Difference
5 10 1.85 1.82 1.6

11 1.86 1.86 0.0
7 13 1.87 1.86 0.5
14 1.88 1.82 3.3
9 38 1.85 1.82 1.6
17 1.85 1.79 3.4

Percent Difference = Reported Flow - True Flow x 100
True Flow



Table 4. Results of the post-application flow rate audit of the EEB samplers.

Sampler Rotameter Reported Flow True Flow Percent
Number ~Number (lom) —(lom) _ Difference
5 10 1.85 1.82 1.6

11 1.86 . 1.82 2.2
7 13 1.87 1.83 2.2
14 - 1.88 1.83 2.7
9 38 1.85 1.83 1.1
17 1.85 1.84 0.5

Percent Difference = Reported Flow - True Flow x 100
True Flow



LABORATORY AUDIT

A system audit of the Engineering Research Institute's laboratory operations
in support of the Methidathion and Methidaoxon monitoring project was
conducted between July 10, 1991 and June 8, 1392, by Gabriel Ruiz. The audit
was conducted primarily through electronic mail and telephone conversations
with Brenda Royce of the ERI, and it consisted of a review of the
instrumentation, a review of the quality control measures used to monitor data

quality, and an analytical performance audit. The following is a discussion
of the audit findings.

Sample Handling and Storage

Samples were collected every 24-hours, stored inside individual screw cap

glass culture tubes in an ice chest, and delivered to the laboragory on a
dajly basis. The samples were stored in a freezer at -10 to -15"C and

extracted within one week. The extracts were then stored in the freezer, and

analyses were performed within one month. The unused part of the extracts was
retained until the end of the study.

Laboratory Instrumentation

Analysis of the samples was performed with a Yarian 3400 Gas Chromatograph
equipped with an electron capture detector. The chromatograph was interfaced
to a Varian 4290 integrator. The integrator was used for area counts only,
and the concentrations were determined by separate calculations.

Samplie Analysis

The analytical procedure was developed by the ERI's laboratory staff and
documented in a preliminary draft entitled "Standard Operating Procedure for
the Determination of Methidathion and Methidaoxon in Ambient Air". The method
entails extraction with toluene followed by 6C analysis. (Refer to the draft
of the SOP available in the QA office for further details.)

The detection 1imit of the method was determined as 0.05 ug total mass for
Methidathion and 0.13 ug for Methidaoxon, using three standard deviations at
the lowest calibration point plus the absolute value of the intercept. Since
the detector had a non-linear calibration curve, a second-order best fit curve
of area count vs. concentration was used to determine the concentrations.



The method recovery rates averaged 106% for Methidathion samples ranging in
size from 0.06 to 1.6 ug, and 126% for Methidaoxon samples ranging in size
from 0.3 ug to 3.0 ug. A retention efficiency study was conducted for
triplicate samples containing 0.3 ug Methidathion and 1.5 ug Methidaoxon.
After drawing ambient air through the tubes at 4 1pm for 24-hours, the average
recoveries were 89% for Methidathion and 108% for Methidaoxon. Sample
stability data was not reported to the Quality Assurance Section.

Quality control activities performed routinely to monitor and document the
data quality included the following: daily four-point calibration, a
calibration update every 10 samples, analysis of one control sample per batch
of field samples, plotting of control charts with control limits defined at 23
standard deviations, analysis of a field duplicate per sampling day, replicate
analyses of 5% of the samples, analysis .of a lab and field spike every 10
samples, and analysis of a lab blank for every batch of samples. 1In addition,
field blanks were analyzed occasionally, and qualitative confirmations were
made with a Hall electrolytic conductivity detector.

Documentation

The ERI's laboratory staff followed adequate chain-of-custody procedures.
All samples were accompanied by field data sheets and chain-of-custody
records. A unique laboratory sample number independent of the field sample
number was assigned to each sample when it was logged in. In addition, the

extracts were given a separate laboratory number, and all the numbers were
cross-referenced.

Sample logs, laboratory records, and instrument run and maintenance logs were
kept in bound notebooks with numbered pages. The entries included sample
number, sample type, date sample was received, date of analysis, raw
analytical data, results of the analysis, and receptor of the analytical data.

The chromatograms, integrator printouts, and summary sheets for the analysis
saquence were saved in an accessible form. Data reduction and calculations

were performed on an electronic spreadsheet and the finalized data were stored
on electronic media.

Analvtical Performance Audit

The performance of the ERI's analytical method was evaluated by submitting for
analysis a set of six audit samples spiked with measured amounts of
Methidathion and Methidaoxon. The samples were prepared by Gabriel Ruiz on
July 30, 1991, following the procedures outlined in Attachment II. The
samples were analyzed on August 2, following the laboratory's standard
operating procedures. '

- 10 -



The analytical results for Methidathion showed a positive bias averaging 16.7%
and ranging from 11.5% to 23.1% (Table §). The results for duplicate samples
M2 and M3 indicate a high degree of precision, but it also must be noted that
sample M6 was reported as nondetectable, even though it was spiked with more
than twice the detection limit value for Methidathion.

The Methidaoxon results showed more variability (Table 6). The difference

between the assigned and the reported values averaged 16.5% and ranged from
-1.2% to 42.9%. The results for duplicate samples M2 and M6 also indicate a
high degree of precision for the method. Samples M4 and M5 were not spiked

with Methidaoxon, but the laboratory reported masses of 0.28 and 0.18 ug per
sample, respectively.

CONCLUSIONS

The ERI followed good quality control procedures overall. The sampling was
conducted following good practices, sample handling and storage were

appropriate, the analytical method was validated, and the documentation was
adequate. The analytical audit results showed a fair agreement between the

assigned and the reported mass of both compounds and were consistent with the
method's recovery rates.

The only area that we feel needs further attention is the possibility of
interference. The reported method recovery rates were greater than 100% for
both compounds in most studies, and the audit results confirmed them.
Moreover, the laboratory reported positive results for two Methidaoxon blanks
(although breakdown of Methidathion could have accounted for the positive
reading in one of the samples, the other was a blank for both compounds).
Further analyses of the method validation and quality control data may be

necessary to characterize the magnitude and possible source of the
interference.

- 11 -



Table 5. Results of ERI's analyses of Methidathion audit sampies.

Assigned Reported
Sample Mass Mass Percent
I _wa = _{ug) = Difference
M1 0 ND N/A
M2 0.26 0.32 23.1
M3 0.26 0.30 15.4
M4 0 ND N/A
M5 0.52 0.58 11.5
M6 0.13 ND | N/A

Table 6. Results of ERI's analyses of Methidaoxon audit samples.

Assigned Reported
Sample Mass Mass Percent
10 o o—(ug) —{ug) Difference
M1 1.68 1.97 17.3
M2 0.84 0.83 -1.2
M3 0.42 0.60 42.9
M4 0 0.28 N/A
MS 0 0.18 N/A
M6 0.84 0.90 7.1

ND = Not Detected

Percent Difference = Reported Mass - Assjgned Mass X 100
Assigned Mass

- 12 -



ATTACHMENT I
Flow Audit Procedure for Pesticide Samplers
Introduction

The pesticide sampler is audited using a calibrated differential pressure
gauge or a mass flow meter that is standardized against a NIST traceable
primary standard gas flow calibration system.

The audit device is placed in series with the sample probe inlet and the flow
rate is measured while the sampler is operating under normal sampling
conditions. The sampler's indicated flow rate is corrected based on its
calibration, and the true flow is calculated from the audit device's

calibration curve. The sampler's reported flow rate is then compared to the
true flow rate, and a percent difference is determined.

Equipment
The basic equipment required for the pesticide sampler flow audit is listed

below. Additional equipment may be required depending on the particular
configuration and type of sampler.

1. NIST traceable mass flow meter.

2. Calibrated differential pressure gauge with laminar flow element.
3. 1/4" 0.D. Teflon tubing.
4. 1/47, stainless steel, Swagelock fitting.
6. 1/4° 1.D. Tygon tubing.
Audit Procedures

3 I If power is available, connect the mass flow meter into a 110 VYAC
outlet, and allow it to warm up for at least ten minutes.

Otherwise, perform the audit with the calibrated differential
pressure gauge.

2. Connect the teflon tubing to the outlet port of the audit device
with the Swagelock fitting.

3. Connect the free end of the teflon tubing to the sampler probe inlet
with a small section of Tygon tubing.

4. Allow the flow to stabilize for at least 1-2 minutes and record the
flow rate indicated by the sampler and the audit device's response.

§. Calculate the true flow rate from the audit device's response and
record the results. Obtain the corrected sampler flow rate from the

field operator. Calculate the percent difference between the true
flow rate and the reported flow rate.

- 13 -



ATTACHMENT II

Performance Audit Procedure
For The Laboratory Analysis Of Methidathion

Introduction

The purposs of the laboratory performance audit is to assess the accuracy of
the analytical methods used by the laboratory measuring the ambient
concentrations of Methidathion and its breakdown product Methidaoxon. The
audit is conducted by submitting audit samples prepared by spiking XAD-2 resin
tubes with measured amounts of Methidathion and Methidaoxon. The analytical
laboratory reports the results to the Quality Assurance Section, and the
difference between the reported and the assigned concentrations is used as an
indicator of the accuracy of the analytical method.

Materjals

1. Methidathion, neat compound
2. Methidaoxon, neat compound
3. Toluene, high purity

4, XAD-2 Resin Tubes

5. B0 ul Microsyringe

Safety Precautions

Methidathion and Methidaoxon may be fatal if 1nhaled; swallowed, or absorbed
through the skin. Avoid direct physical contact. Vapors or direct eye
contact can cause severe eye burns. Avoid breathing vapors. Use only in a

well ventilated area, preferably under a fume hood. Wear rubber gloves and
protective clothing.

standards Preparation

3 mg/ml1 Methidathion Stock Solution: Weigh about 30 mg of Methidathion into a

clean 10 ml volumetric flask and dilute with toluene to the mark. Record the
concentration. '

4 mg/ml1 Methidaoxon Stock Solution: Weigh about 40 mg of Methidaoxon into a

clean 10 ml volumetric flask and dilute with tolusne to the mark. Record the
concentration.

12 ug/m1 Methidathion Spiking Standard: Transfer 100 ul of the 3 mg/ml
Methidathion stock solution to a clean 25 ml volumetric flask and dilute with
toluene to the mark. Record the concentration.

40 ug/m1 Methidaoxon Spiking Standard: Transfer 100 ul of the 4 mg/ml
Methidaoxon stock solution to a clean 10 ml volumetric flask and dilute with
toluene to the mark. Record the concentration.

- 14 -



ATTACHMENT II (Cont.)

Sample Preparation

Prepare six audit samples from the Methidathion and Methidaoxon spiking
standards according to the following table:

Methidathion Methidaoxon
Sample = _12 ug/ml Std —40 ug/m] Std
1 10 ul _ 20 ul
2 20 20
3 20 10
4 40 0
5 0 40
6 0 0

Break off the inlet end of the sample tube.

Insert the syringe needle into the adsorbant bed of the primary
saction of the tube, and slowly injact the appropriate volume of

spiking solution. Do not allow the 1iquid to run down the sides of
the tube.

Cap the open end of the tube with the plastic cap provided.

Assign a random number to each sample, kesping track of the

concentrationg. Label each tube with its assigned number and store
at or below 4°C until ready for analysis.

- 15 -
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METHIDATHION METHOD VAUDATION RESULTS

METHIDAOXON METHIDATHION
FORTIF RESULTS RECQOV. FORTIF. RESULTS RECOV.
DESCRIPTION -ua ~ug % g g ]
EXTRACTION EFFICIENCY
Lavel 1 0.30 0.435 144.9% 0.08 0.061 1020%
0.511 170.2% 0.082 1360%
0.391 130.2% - 0.055 91.0%
Average: i 148.4% 109.7%
Std Dev: 20.2% 235%
Level 2 1.5 1.882 125.5% 0.3 0.318 1052%
1.464 97.6% 0.248 8158%
2.013 134.2% 0.284 9456%
1.574 104.9% 0.331 1104%
1.737 115.8% 0.330 1102%
Aversage: 115.6% 1004%
Std Dev: 14.8% 122%
Lavel 3 3.0 2.832 94.4% 0.6 0.774 129.0%
3.327 110.9% 0.748 1247%
2.805 93.5% 7.684 1140%
Average: 99.6% 1225%
Std Dev: 9.8% 77%
Levei 4 10.8 13.52 124.0% 9.8 10.26 1048%
INJECTION REPRODUCIBILITY
Level 1 0.3 0.391 0.08 0.052
0.396 0.058
0.380 0.070
Average: 0.388 0.059
Std Dev: 0.0078 0.0098
Rel SD: 2.00% 16.57%
Level 2 1.5 2.013 - 0.3 0.284
1.670 0.300
2.324 0.311
Average: 2.002 0.298
Std Dev: 0.327 0.0135

Rel SD: 16.4% 4.51%



METHIDATHION METHOD VALIDATION RESULTS

METHIDAOXON
FORTIF. RESULTS RECOV. FORTIF.
DESCRIPTION -ug g ] ~ug
INJECTION REFRODUCIBILITY (cont’d)
Level 3 . 3.0 2.805 0.6
2.484
- ' 2.670 -
Average: T 2.683
Std Dev: 0.181
Rel SD: 6.08%
RETENTION EFFICIENCY
Blank 0.0 0.180 — 0.0
0.142 —_
Levei 1 0.3 0.383 117.6% 0.08
0.279 93.0%
0.326 108.8%
Avarage: 108.5%
Std Dev: 11.8%
Level 2 1.8 1.639 109.3% 0.3
1.558 103.9%
1.444 96.3%
1.723 114.9%
Average: 106.1%
Std Dev: 7.9%
Level 3 3.0 3.125 104.2% 0.6

3.005 100.2%
3.204 106.8%

Average: 103.7%
Std Dev: 3.2%
Level 4 54.85 61.38 112.6% 43.0

METHIDATHION
RESULTS RROV.
-ug 4
0.834
0.744
0.818
0.738
0.0476 .
5.87%
0.012 —_
0.007 —
0.078 1305%
0.090 1505%
0.110 1835%
1548%
252%
0.398 1330%
0.369 1230%
0.253 842%
0.289 897%
1078%
242%
0.589 982%
0.645 107 5%
0.619 1032%
1029%
44%
62.69 128.1%



METHIDATHION METHOD VALIDATION RESULTS

RESCRIPTION

FORTIF.
-]~

METHIDAOXON

RESULTS RECOV.

- |

RETENTION BREAKTHROUGH — BACK UP SECTION

Level 1

Level 2

Levei 3

Level 4

STORAGE STABILITY

Freezer Stability
03 Day
Average:
Std Dev:
07 Day
Average:
Std Dev:
14 Day
Average:
Std Dev:

10.9

27.3

54.5

108.0

1.8

1.5

1.5

0.126
0.150

0.087

“0.128

0.148

0.140

1.193
1.370
1.514

1.968
1.768
1.936

1.728
1.840
1.534

%

1.2%
1.4%

0.4%

0.2%
0.3%

0.1%

79.5%
91.3%
100.9%

90.6%
10.7%

131.2%
117.9%
129.1%

126.1%
7.2%

118.2%
102.6%
102.3%

106.7%
7.4%

FORTIF.

9.8 -

24.5 _
48.0

97.9

0.3

0.3

0.3

METHIDATHION
RESULTS RECOV.

g

" ND

ND
ND

ND
ND

NO

0.431
0.486
0.485

0.427
0.3058
1.384

0.369
0.350
0.295

-]

1438%
1619%
1615%

1557%
103%

1424%
10156%
1280%

1240%
128%

1230%
1168%
984%

1127%
128%



METHIDATHION METHOD VALIDATION RESULTS

DRESCRIPTION

STORAGE STABILITY
Freazer Stability (cont’d)

21 Day
Average:
Std Dev:
28 Day
Average:
Std Dev:
80 Day

Ice Chest Stability

01 Day
Average:
Std Dev:
03 Day
Average:
Std Dev:
07 Day
Average:
Std Dev:

FORTIF.

g

1.5

1.5

1.5

1.5

1.5

1.5

METHIDAOXON
RESULTS RECOV.
-ug %
1.848 123.2%
2.130 142.0%
2.157 143.8%
136.3%
11.4%
2.075 138.4%
1.663 110.9%
1.694 112.9%
120.7%
15.3%
1.3353 89.0%
1.603 106.9%
1.967 131.1%
1.740 116.0%
118.0%
12.2%
2.353 156.8%
2.345 156.3%
1.198 79.7%
131.0%
44.4%
1.853 123.5%
1.781 118.8%
1.983 132.2%
124.8%
6.8%

FORTIF.

0.3

0.3

0.3

0.3

0.3

0.3

METHIDATHION
RESULTS FEODV.
~yag .

0.378 125.2%
0.367 1224%
0.353 117.7%
121.8%

3.8%
0.332 110.7%
0.317 108.8%
0.285 95.1%
103.8%

8.0%
0.274 91.2%
0.258 862%
0.310 10323%
0.375 125.1%
1049%
195%
0.370 1232%
0.393 131.1%
0.392 1309%
1284%
45%
0.371 1235%
0.368 1225%
0.323 109.8%
1187%

7%



METHIDATHION METHOD VALIDATION RESULTS

DESCRIFTION

STORAGE STABILITY

Room Temperature Stability

01 Day

03 Day

07 Day

Average:
Std Dav:

Average:
Std Dav:

Averaga:
Std Dev:”

FIELD CONTROLS

Blank

Spiks

Average:
Std Dev:

FORTIF.

i §

1.5

1.5

1.5

0.0

1.5

METRHIDAOXON
RESULTS RECOV.
2.336 155.7%
1.868 124.5%

140.1%
22.1%
1.600 106.6%
1.813 100.9%
103.8%
7.1%
1.139 75.9%
1.855 123.7%
99.8%
33.7%
0.161 -
0.107 —
0.114 —
1.759 117.3%
1.642 109.5%
1.811 120.7%
115.8%
5.7%

FORTIF.

0.3

0.3

0.3

0.0

0.3

METHIDATHION
RESULTS FRECDV.
—ug %
0.259 8626
0.310 103326
9486
12%
0.323 10776
0.348 1180%
1112
5%
0.230 767%
0.336 112%
24M6
250%
0.008 -
0.010 -
0.007 -
0.324 1080%
0.361 12026
0.335 1115
11336

6326



METHIDATHION METHOD VALIDATION RESULTS

METHIDAOXON
FORTIF. RESULTS RECOV.
EXTRACTION CONTROLS
1.5 2.222 148.1%
1.5 1.400 93.3%
15 1.861 124.1%
1.5 1.785 119.0%
1.5 " 2.510 167.3%
1.5 1.986 132.4%
1.5 2.348 156.5%
Control Limits:

ucL 3.064

uwL 2.852

wL 1.004

LcL 0.592

FORTIF.
-ug

METHIDATHION
RESULTS RECOV.
0.382 1308%
0.457 162.2%
0.325 1083%
0.358 1198%
0.311 1035%
0.419 138.8%
0.445 1484%
0.589

0.523

0.259

0.194



